The method of positron lifetime measurement was used to analyse the inuence of a magnetic eld on the kinetics of corrosion defect formation in near-surface layers of iron, titanium as well as S20 and S0H18N9 steel grades. The listed metals, which belong to ferro-and paramagnetic materials, have dierent sensitivity to corrosion.
Introduction
Corrosion is a physical and chemical phenomenon always connected with the formation and movement of defects in near-surface layers of the corroding material.
The last dozen of years has also seen the use of methods known from nuclear physics, particularly those based on positron annihilation. Publications [19] demonstrate that measurements of positron lifetimes in metals with corroded surfaces provide valuable information about early stages of corrosion defect formation, whose stages usually cannot be studied using other physical or chemical methods.
Positrons emitted from β r radioactive sources (e.g.,
22 Na) with a continuous energy spectrum penetrate the near-surface areas of metals down to the depth of several dozen micrometres (e.g., down to the depth of 41 µm in Ti and 29 µm in iron [10] ). In order to develop eective methods of preventing corrosion, one must fully understand the impact of various external factors on this phenomenon, such as a magnetic eld.
The results of experimental research are also ambiguous in this regard. In some metals (e.g., iron and copper), a magnetic eld inhibits corrosion in some conditions, but in other metals (Ti), the eld accelerates it. Kelly [11] found that an external magnetic eld accelerates corrosion processes in ferromagnetic iron and steel, but has no visible impact on corrosion in austenitic steel. Linhardt and co-workers [12] demonstrated that as long as the metal is passive, the magnetic eld has no impact on the kinetics of corrosion pit formation in AISI 304 austenitic steel. In publications [8, 9] , we have demonstrated that the changes in the intensity of the defect component of positron lifetime spectra for iron and S20 steel are clearly smaller if the samples were aged in an external magnetic eld before corroding. This can be due to the following changes: * corresponding author; e-mail: szata@uni.opole.pl a) in the energetic structure of magnetic domains, or b) in the structure of the passive layer on the surface of metal.
From the physical point of view, the passive layer can be treated as a membrane conducting ions and defects, inside which there is a strong electrical eld. The magnetic eld had the induction of B = 276 mT.
Next, the samples, appropriately oriented relative to the magnetic eld, were placed in a plexiglass container above the surface of a 3% water HCl solution, where they corroded for 150 h in the vapour from this solution ( Fig. 1) . Some samples were subjected to corrosion directly after annealing, without being held in a magnetic eld.
Positron lifetime spectra were measured using a Fast Fast spectrometer with the resolution of 275 ps and spectrum parameters were calculated using the Lifetime 9 computer programme. Table II shows the relative changes of the τ 2 and I 2 parameters calculated as the dierence between the parameters (P ) after the corrosion (a) and before the corrosion (b) relative to the parameters prior to the corrosion
where P = τ 2 , I 2 . For samples (4) and (6), as the values of P b , we accepted those that were designated after magneting aging, but before corrosion.
It was noted that the relative change in annihilation parameters depends on whether corrosion occurred for samples (3) and (5) or for samples (4) and (6).
Obviously, changes of I 2 for samples (4) and (6) 
